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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1-3,5-12 as published 

4 with telefax of 1 3/02/2000 



Claims, No.: 

1-13 with telefax of 1 3/02/2000 



Drawings, sheets: 

1/4-4/4 as published 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-13 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-13 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-13 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

1. Prior Art 

The following documents are cited in the international search report and are 
referred to in this communication: 

D1: US-A-4 350 883 

D2: US-A-4 571 592 

D3: US-A-4 982 158 

D4: US-A-4 048 558 

2. Technical Field 

The invention relates to an article identification tag and a method of identifying it. 

3. Novelty and Inventive Step (Articles 33(1 )-(3) PCT) 

1 . The independent claims 1 and 8 meet the novelty and inventive step 
requirements of the PCT for the following reasons: 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses an article identification tag comprising a plurality of electrically 
conductive members each of which has a unique predetermined electrical 
resistivity or a unique predetermined magnetic permeability. D1 also discloses a 
method of identifying the tag comprising the steps of causing an AC current to 
flow through each of the electrically conductive members, varying the frequency of 
the AC current and monitoring a corresponding variation in impedance of the 
member. 

3. The method of claim 1 differs from D1 in that a discontinuity in the variation in 
impedance and the frequency of the AC current at which this discontinuity occurs 
are detected. Thereby, an alternative method of identifying a tag is achieved. The 
tag of claim 8 differs from D1 in that each of the electrically conductive members 
has a unique predetermined diameter. By providing this alternative tag coding 
parameter an alternative tag is achieved. 

4. None of the other documents disclose or suggest the differentiating features 
mentioned above. D2. D3 and D4 neither deal with article identification tags nor 
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with methods of identifying them. 

4. Dependent Claims 

The claims 2-7 and 9-13 are dependent on claims 1 and 8 respectively, and as 
such also meet the requirements of the PCT with respect to novelty and inventive 
step. 

5. Industrial Applicability (Article 33(1 ),(4) PCT) 

Beyond any doubt, the invention is industrially applicable. 
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elements) and/or capacitive and inductive components (for 
the electric resonant circuit versions) . Naturally, this 
implies a higher cosl per unit. Furthermore , the codespan 
(number of different code values) of the multi-element 
5 tags described above is clearly inferior in comparison 
with optical barcode tags. Additionally, since the multi- 
element tags mainly operate by magnetic or inductive link, 
the operating distance of the detection system is quite 
narrow (although better than for optical barcode systems) . 

10 US-A-4 350 683 discloses a method of detecting an 

article identification tag having a plurality of metallic 
wires. Each metallic wire is selected from a range of 
specimens of different electric conductivity or, possibly, 
different magnetic permeability . The metallic wires are 

15 used as marking or coding elements to represent the code 
or identity of the nag. When detecting the tag in US-A- 
4 350 863, the wires are exposed to a high-frequency elec- 
tromagnetic field, the frequency of which is varied either 
between two distinct frequencies or continuously. A varia- 

20 tion in a corresponding response signal is picked up. 

Stutm\ary of the Invention 

Therefore, an object of the present invention is to 
provide an article identification rag at a considerably 

25 lower cost than previously known tags. Wore specifically, 
the invention aims at providing a tag, which combines the 
good characteristics of optical barcode tags (large code 
span) and non-optical multi-element tags (long operating 
distance) at a very low price per tag. 

30 It is a further object of the invention to provide 

a method of detecting an article identification tag ac- 
cording to the above . 

The objects of the invention have been achieved 
through the inventive understanding that basically any 

35 electrically conductive material can be used as material 
for uhe sensor elements of the tag, thanks to the novel 
detection method according to one aspect of the invention. 
For instance, a piece of copper or aluminium wire will 
make an excellent tag. Alternatively, magnetic materials 

40 such as simple iron or steel wires may be used. 

The objects of the invention are achieved by the 
appended independent patent claims. Other objects, features 
and advantages of the present invention will also appear 
from the following detailed disclosure, from the drawings 

45 as well as from the subclaims. 
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CLAIMS 

1. A method of detecting an article identification 
tag (30) having at least one electrically conductive mem- 
5 ber (31-3n), wherein, for each of said at least one member 
(3l-3n) , an alternating electric current is caused to flow 
through said member, a frequency of the alternating elec- 
tric current is varied, and a corresponding variation in 
impedance of said member is monitored, character! zed by 
]0 the steps of 

detecting a discontinuity in said variation in 
impedance / and 

detecting the frequency of the alternating electric 
current, at which frequency eaid discontinuity appears. 



15 



20 



25 



30 



2. A rnerhcd according to claim 1, wherein each of 
said at least one electrically conductive member (31 -3n) 
has one of a predetermined diameter, a predetermined elec- 
trical reeietivicy or a predetermined magnetic permeabi- 
lity, and wherein said predetermined diameter, resistivity 
or permeability is mapped to information about an identity 
of the tag {30) . 

3. A method as in claim 1 or 2 r wherein the alter- 
nating electric current is induced in said at least one 
electrically conductive member (3l-3n) by exposing the tag 
(30) to an alternating electromagnetic field. 

4. A method as in any preceding claim, wherein the 
alternating electric current ie induced in eaid at least 
one electrically conductive member (31-3n) by exposing the 
tag (30) to a magnetic field. 
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5. A method as in any preceding claim, wherein said 
at least one electrically conductive member (31-3n) is an 
elongated metallic member having the form of a wire, strip 
or ribbon. 

5 

€. A method as in claim 5, wherein the elongated 
magnetic member (31-3n) comprises a non-magnetic metal, 
preferably copper or aluminium. 

l & 7. A method as in claim 5, wherein the elongated 

metallic member comprises a magnetic material, preferably 
iron, steel cr an amorphous metal alloy. 

8. An article identification tag (30! comprising 
15 a plurality of electrically conductive members [31-3n) , 

characterized in that each of the electrically conductive 
members (3 1-3n) has a unique predetermined diameter. 

9. A tag as in claim 6, wherein the electrically 
20 conductive members (31-3n) are formed as metallic wires, 

scrips or ribbons. 

10. A tag as in claim 9, wherein the metallic wires, 
strips or ribbons C31-3n> comprise a non-magnetic metal, 

25 preferably copper or aluminium, 

11. A tag as in claim 9, wherein the metallic wires, 
strips or ribbons comprise a magnetic material, preferably 
iron, steel cr an amorphous metal alloy. 

30 
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12. A tag as in any of claims 8 to u, wherein at 
least some of the electrically conductive members (3 5, 36) 
have galvanic contact with each other, 

13. A tag as in any of claims 8 to 12, wherein the 
electrically conductive members (34) are formed by an 
elongated element having sections of different diameters. 



Printed:20-02-2001 



09/889777 

; 2 JUL 2001 



ANNEXES 



• 4ft 


4 PCT/SEOO/00089 



(number of differ,,, j 'urtnernore, the codespan 

different code values) of the mi, In i 
' tags described above is clearlv inf element 
with optical barcode tags Z/J T 

element tags mainly cp.LT ™ UUi - 

the operating di^LHf th f " 

narrow (although better ^T^T"*" ^ 

optical barcode systems) . 

Summary of the Invention 

Therefore, an obieot- ^-f t-u 
Provide an article id , t ZT 

lower cost thar, ■ Elcatlon at a considerably 

3 oo d characteristics op tta ba o'etl ^ 
span, and non-optical mult i -element tal f ^ * 

distance, at a ver y low price per tag ' °°* 

It is a further object of t-hn 

-taction method according to 1^ ™ 'of ^ ^ 
For instance, a piece of copper or »T "mention, 
an excellent tag iU t aluminium wire will make 

-Pie iron -l^Z^^^ ^ »* » 
and advantages of the ° ther ° b ^ts, features 

-o m the .oLowLg" ti 1 r L s : n : i ::r ntion - m ais ° — 

a S well as from tha subclaims ^ 



WO 00/42450 





13 



PCT/SEOO/00089 



CLAIMS 

1. A method of detecting an article identification 
tag (30) having at least one electrically conductive member 
(31-3n) / characterized by the steps, for each of said at 

5 least one member (31-3n), of: 

causing an alternating electric current to flow 
through said member; 

varying a frequency of the alternating electric 
current ; 

0 monitoring a corresponding variation in impedance 

(R eff ) of said member; 

detecting a discontinuity in said variation in 
impedance ; and 

detecting the frequency of the alternating 
5 electric current, at which frequency said discontinuity 

appears . 

2. A method according to claim 1, wherein each of 
said at least one electrically conductive member (3i-3n) 

3 has one of a predetermined diameter (((^-(JjJ , a predetermined 
electrical resistivity {p x -p n ) or a predetermined magnetic 
permeability (n rl -(i rn ) , and wherein said predetermined 
diameter, resistivity or permeability is mapped to 
information about an identity of the tag (30) . 



3. A method as in claim 1 or 2 , wherein the 
alternating electric current is induced in said at least 
one electrically conductive member (31-3n) by exposing the 
tag (30) to an alternating electromagnetic field. 



4. A method as in any preceding claim, wherein the 
alternating electric current is induced in said at least 
one electrically conductive member (31-3n) by exposing the 
tag (30) to a magnetic field. 
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5. A method as in any preceding claim, wherein said 
at least one electrically conductive member (31-3n) is an 
elongated metallic member having the form of a wire, strip 
or ribbon. 



6. A method as in claim 5, wherein the elongated 
magnetic member (31-3n) comprises a non-magnetic metal, 
preferably copper or aluminium. 



7. A method as in claim 5, wherein the elongated 
metallic member comprises a magnetic material, preferably 
iron, steel or an amorphous metal alloy. 



8. An article identification tag (30) comprising a 
plurality of electrically conductive members (31-3n) , 
characterized in that each of the electrically conductive 
members (31-3n) has one of a unique predetermined diameter 
(^i-^n) / 3 unique predetermined electrical resistivity (p,- 
p n ) or a unique predetermined magnetic permeability (n rl - 



9. A tag as in claim 8, wherein the electrically 
conductive members (31-3n) are formed as metallic wires, 
strips or ribbons . 



10. A tag as in claim 9, wherein the metallic wires, 
strips or ribbons (31-3n) comprise a non-magnetic metal, 
preferably copper or aluminium. 



11. A tag as in claim 9, wherein the metallic wires, 
strips or ribbons comprise a magnetic material, preferably 
iron, steel or an amorphous metal alloy. 
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12. A tag as in any of claims 8 to 11, wherein at 
least some of the electrically conductive members (35, 36) 
have galvanic contact with each other. 

13. A tag as in any of claims 8 to 12, wherein the 
electrically conductive members (34) are formed by an 
elongated element having sections of different diameters 

(4>i-*„) • 



